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(5 7) Abstract: 

PURPOSE: To obtain an optically x 
active 5-hydroxybenzoazepine ^ j^- ^ ^ p o 



derivative in high purity and in high 

yield by a safe and simple operation * 
under a mild reaction condition ^ " : ^ ~j 

without carrying out resolution 
operation. 

CONSTITUTION: A benzoazepine of 
formula I (R1 is H, halogen, lower 
alkoxy or lower alkyl; R2 is lower alkyl 
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or halogen) is reduced with a 

hydrogenating reducing agent (e.g. i - " ,rk ~ « ~. ~ -<l^' 

diborane or boron methyl sulfide) in 
the presence of an oxazoborolidine 

catalyst such as ~ - 

CO- 
i 

B-methyl-S-(-Mdiphenylhydroxymethyl) pyrrolidino~N,0-borolidine to give 
an optically active 5-hydroxybenzoazepine derivative of formula III. The 
compound of formula III has excellent vasopressin antagonism and is useful 
as a basodilator, hypotensor, water diuretic, inhibitor of blood platelet 
aggregation, etc. 
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[0 0 4 6] (SCI". R' , R* , R>'. R» RZfXit 
ttltiizmC. ) (1 b) *>£{fc£-1$3 (3 - 1 a) 

Kig<£f£m» ftfE^^ (la) fr<~>it-£®> (3-1 
b) {c3S<S(C<h|S)e6cDK^*ftTlCff^*5n?>. {t£ 
«5 (3 - 1 a) A^ft-&#5 (3 - 2 a) »Ca}J < Ktfctt. 



<fc£4& (3 - 1 b) A>e><b1 



(3 - 2 b) lCg<5J£ 



^fcOSJfc&ttTlCfr&fcns. (3-1 
a) *»6<b£fc (3 -5 a) fc$<Rjfctt, <b*« (3 



50 



( 3 - S a ) 

- 1 b) ti^bitS®) (3 - 5 b) \zm<K&tmm<DR 

[0 0 4 7] 

(i) *M*j:<wiMSTttffiL a*. 

[0 0 4 8] 
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[0 0 4 9] umm i 

5-R- (+) -kHD+y-l- (4- (2-*?)l 
^>y-T^7£y) sOV-t)l>) -2, 3, 4. 5-7 
h5 t Ko- 1 H-^>v/7iffcf>»£j$ 
S- (-) -a, a -y7i'JW 2-t^DU-^>^^ 
/-)U3 3 7mg«r£^£u5ST^>-£>l 4m 1 Kjgfl? 
U 4^ >^X l-D- A 1/1 6 tHi7- y 
2. 7 g SrJOA, SlC^®-C/^>#D>ffi8 OmgJ 70 
j&PAfc. |S)SST4B$p 0 ^^b. 4 0°CT?^> 

-fcf>£@£l.;t. ?£Sl::g$5t£l£7nF&s*7l--7t: HD7 

kHD75>Si (1. ON) 2 7ml£J!inA. 2 0# 
IKJtStfLfc. Ztllz 1 - {4- (2-^^;^>y-YJl/ 
7=/) <^>\/f;H -l, 2, 3. 4-fh5t:h , D 
^>l/7-tftr>- 5 -^->5. 0g4S*f N7tHn 
y?>3 5m 1 IC&jS 4 0#P.S?*n,-Tr8T 

l Om 1 &fia A. ^fk^^l^>-7kTtttBU ^5 

(£(t;/7b-> : ^;^=S0 : 

±iegwt^^2. i5 g (43%) zmft. 

[0 0 5 0] m. p. 2 1 0~2 1 2°C 

(a) d =+140° (C=0. 1. 99%>^y_ 

M 

HP LC^tJTtCiO^^MS^Jjesbfct^^. 9 5% 

e. e. Tifc-pfc. HP L C^tff*#ti^TOTjlOT* 50 

•5. 

[0 0 5 1] #7A ; CH I RALCEL OD. j§8g 
i£ : n -a*-9-> : -f V :/o/iy -A : -Vi^js^ 
= 700:300: 1, Ktilfl ; UV2 5 4 nm, ffi. 
ii : 1. Oml/», : 8. 6 # (S) : 1 

7. 7# (R) =2. 5:97. 5. 

[0 0 5 2] 

5-S- (-) -tKD + y-1- (4 - (2-*3^ 
"OV-f)U7S /) ^>l/f;iO -2. 3, 4. 5 -7 

h5t HD- lH-^></7tffcr>(0&ffi 40 
iI0HT#6ftfc5-R- ( + ) -th'D+x-l- 
C4- (2 ->^;i/^>>/-f ;U7 5 /») '<>'/-niO - 

2. 3, 4, 5 -7 t HD- 1 H-^>v/7+f tf> 

1. Og, KU7izm7^>6 6 0mgMSI 
iffi3 lOmgil 0 0ml(DtX77X3l:i|p 1 g 
^^«tT. S*rh7tKD77>20ml Ic®^ L 
ft. cnJC^fiTv t X7;W7 , /v*;W^^xb— N4 4 
OtngS:l*Th5t HD77>7ml tCJgA* LfcfccD 
SriDA. BJaflET2 OWtimWLfz. £Jt:&7&. 7b 

7tHD77>siiu »**«to**»>u*y;p* so 



' 6-80641 
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7A;)D7h^77^- (ffirt:.X7U> : St&x7)P= 
50:1) 0-> 3 - h^^AtZckDift^Sb, #Sttfc 
ffctttm. 2g$/^y-;i,50mn;g*l„ 1N- 
7k&fc7l>'J^A2 4m I SrjD^fe^. SST1 5*5 

;U=5 0 : 1) IMBU atferfttt#)0±S 

;U*^H<b. SSIU fifeettS4 3 0 mg (4 2 

%) 

[0 0 5 3] HPLC#tfr : (S) : (R) =95: 
5, 90%e. e. (S- (-) mz&ts) 
m. p. 2 0 9-2 1 It 

(o) o =-135' (C=0. 1. 99%>^y- 
M . 

[00 5 4] #%#J 2 

5-S- (-) -75/-1- (4- (2-*7;i^> 
V-Ol/75/) ^>'/f Jl/) -2, 3. 4, 5-7H7 
t KP- lH-^>V7-ife>©-&BK 
*JtWl-C#6ftfc5-R- ( + ) - tFP*y-l- 

(4- (2-*^)v<>>/-i )V7s.;) ^>>/-r;i/) - 

2, 3. 4, 5-fK7bKD-lH-^>y7-tfe> 
2 0 Omg5t)!hij7iXWX7^> 1 3 1 mg£«s 
*7h5-t HD75>4. OmlKS^U ^iSTv'X 
7)1/7'/^*^^^^- h 8 7rag $-StK7 h7tH 
D77>0. 5m 1 \zmfrL1tP&Wt±iS7 ^XJU*** 
V)V7iSY- 1 3 8mg£4i|*^S5t ^D77>0. 5 
ml fcB^Ufc^fiffi«:JDA.&. PliS&T15l$ 
BBtSttLfc. 5^7»fh7t KD77>£g£U 
aaE*ttft:^?-^>K:»*»Ufc». >"J#yjl<;*?7A^ 
D ^^77^ - (Ht/f k> : *?S-)\s=8 0 : 

i) <o->3-h/77A»cioa#gSL, »&nfcMe» 

«:Sll00mgSi^y-;l,8mlgiStLfc. ;tli 
te»JIC5%A?v"?A-^5if 5 OmgJl?;-;^. 
Om 1 CWBS 5tCDx^y-;i,^jg8m 1 

7X^ 7 -t«tSro±f3g6<3fk^%3 Omg (15%) £ 

[0 0 5 5] m. p. 119-12 It 

(a) . =- 2 2 3° (C=0. 1. 99. 1%*9J 

HPLC»|fffcJ:03t*ttaEt#»fciC^. 8 9% 
e. e. Tfcofc. HP L C#tfr&fttejWTWjl9-c& 
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[0 0 5 6] *7A; ULTRON ES-OVM, JS 
mm : : 2 OmM KHzPO* 7Ki§® = 

3 : 9 7, JfctBg; UV 2 8 0mm. 85*; 1. 0ml 
ftftBIH ; 9. 0# (S) : 1 1. 8» (R) = 
9 4. 5:5. 5, 

[0 0 5 7] 3 

5-R- (+) -7S;-1- (4 - (2-*9Ml^> 
•AOI^S^) "*>*/-OM -2, 3. 4. 5-5rh^ 
t KD - 1 H-^>V7if hfXT)^-^ 
##WlT#6ftfe5-S- (-) - + 

(4- (2 -y^Jt^z^yW ;U7^ y) ^>7-fJW - 

2. 3, 4, 5-rh7t Hp- 1 H -^W7*f£> 
3 4 lmgS^hU7izM77^>2 2 3mg« 
*Th7kh'D77>6. 0mlfci8*l/ft», 7*Jil 
7KSlco^>*t:>Sf* (2. ON) 0. 5ml^i)0^ ^ 
iBTyX^77x*M*yl/-h 1 4 BmgtM 
fh?kKD75>2. 5m I K»**Lfc*«*jrFL 

hU7x^WX7O110mg, Ti/it^WsO 
*tf>ig&0. 3ml, yX^77y*;i/#+yWH 
7 0mg£il*nU 3«HBK»Ufc. S«?«I7«, 
«2tB«©*»aftff^ &fefS«4£j3 0 Omg^l 
fc. un&5%/^^»)A-K*150mg*i«Slt 
fcx^y-JH8«2 Om I (r*^L, **»iOS:#iB, 
*Etl SWIUIffttofc. 5fSif$7&s ##ffl2£iqtt 

»98mg (2 9%) 4»fc. 

[0 0 5 8] HPLC#tfr ; 8 6. 7%e. e. 
m. p. 1 2 4-1 2 6t 

(a) o =+2 3 9° (C=0. 1, 99. 7%**y 

[0 0 5 9] #9M4 

5-S- (-) -i^^^7^y - 1 - (4- (2-* 
fM>^^7$;) '*>\AOU -2, 3, 4. 5 

##«2Tf»6*lfc5 -s- (-) -t^j - 1 - C4 

- (2-*yji^>i/*r;u7£y> ^> v /-f;io -2, 

3. 4, 5-fh7k Hd — 1 H- / 0'/7i?bT> 6 0 
mg«^?;-JH. 0ml O-StlCfrSH 
Vtt'&. 3 7X*;i/7U>*BKl2 0/ilS«li, I 
i:Na B H 3 CN 2 8mg*fiOAfc. :ni:BK8 0y 

i^citi^, m^immmwLt^ 
**;-)\'=3 o : i) mu f#<5>nfc 

ft^5r:a9-tt*0±BBfl9<kd*3 5mg (5 5 
[0 0 6 0] m. p. 2 3 5-2 3 7'C 



(12) ftMV 6 -8 0 64 1 
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Ca)o 20 = -178° (C=0. 1, 9 9. 7%** 
J— ft) 

HPLC»«HCJ:0)t4fe>eft**«6/ti:C 5, 100% 
e. e. Tifc^fc. HPLC»«*#littT«)I0T* 
a. 

[0 0 6 1] *7A;CHIRALCEL OD> jSK 
; n-^if> : x^y-;u : yXf;P7i>=9 5 
0:50:1, : UV 2 8 0mm, 8SE5S : 1 . 0 

m 1 /4h «^fB$ra ; 3 3» (R) :3 7»(S)- 
i0 0:100. 

[0 0 6 2] ##0*J5 

5- (R) - (+> -^f;i.7$y-i- C4- (2 

-^fA^>^A7S y) '<> % /-fJlO -2, 3, 
4, 5 -r>5k KD- 1 H-^>77tb;>©*St 
##0J3T#£ttfc 5 -R- (+) -7S y - 1 - [4 

- (2 -*^;l"S>\Af ;U7^ /> ^>7^fM -2, 
3. 4, 5-fh7kHD-lH-^>77tt:> J £:ffl 

^ [0 0 6 3] m. p. 2 3 3-2 3 5^ 

(a) 5 IC = +182° (C=0. Is 99. 1%*? 
J -ft) 

HPLCM ; 1 0 0%e. e. • 
[0 0 64] »#M 6 

5 - S - (-) -**-^75>>-l- [4- (2-*^ 

M>7-f*7s;) ^>\z-nio -2, 3, 4, 5- 
fS7kHa- lH-^>*/7ife>0^fiE 
#%«2T#6nfc5-S- (-) -75^-1- C4 

- (2-^fj^>^;v75y) ^>*/^;W -2, 

50 3, 4, 5-fh7t FD- lH-^>77t't:>5 2 
0mg*i6fl:;i?-U>6. OmlKMU O'ClCftSI 
Lfc&, h'JX?^7S> 1 6 OmgS^X MJ 7^ 
tPRIf3 3 OmgSrJjQA*:* B»*T 3 fl#IH«#SL 

^ly> : **y-;l/=3 0:1) te<kO$*BU ttJBU 
I#bnfc5 - S - (-) - (2, 2. 2-MJ7;M*0 

7-fe^;u7^y) -1- (4- (2-/?jK>y<;p 

7*/) *C>*/-fJM -2, 3, 4, 5-fh7kKD 

- 1 H-^>^/7i?br> (efi7t;i.77^Ki) 51 

40 0mg*>?/f^*Jl/A7^ K 5. Oml^SiS^l 
cn*0T:K»*IU *3RftthU«^A4 2mg^ 
JDA, 2 0»IBWl/fc«, Rft^JWe 5 u 1 £jU0 
ra»*TMP*|BJ«#U&. R«?*7«. 1N-SS 
2. 2m 1 61ID*.. **/!Fl/>-*T«HILft. *« 
BSftRv^y'SATm «tSU SS^y'JAy 

^^y-;V-6 0:1) »S»U, HSftfc 

5 - S - (-) - CN- (2, 2, 2-KU7WD7 
•fe*;W -N-*^V75/1 -1- (4- (2-*^ 
50 fts<>*M)l>7$ /) ^>7-fW -2, 3, 4, 5- 



(13) 
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fh7hKn - 1 h - */7 i? > m&fatkm 

0. 5gtX#y-;H7ml»*4:Lfc. cnH5N 
*BfcthUf>Al. 0 3ml^OK, 4 0tt4^ 
R*»7«* 1N88*S»1. OmUJO 
A, *ffc*^U>-*-CtttiiLfc. *«»«:BB^* 

vsatsasu bbu fStezmittTuyizmmL. 

: *9J—)),= 50:1— 20:l)fcckO# 

mat,*. :^it:yu*yjnayu-h (& 

mm : mt*?-\s> :^^;-^=15 : L 4 0® J0 
B) K£9*§SU Bfi«itt*i*»fc. cn^SfKxf- 

±Eltt<tft*3l. 2mg (7. 3%) 
[0 0 6 5] m. p. 1 9 7-1 9 9t 
la) d 23 =- 2 0 8 ° (C=0. 1, 99. 7%^^ 

HPLC»tfi:J:0**««*#a6&ti%, 10 0% 

[00 6 6] ^J7A ; ULTRON ES-OVM, i§ 20 
Mi& ; X* V : 2 OmM KH 2 PO< =3:9 
7 > : U V 2 8 0 mm, M9K ; 1. 0ml 

«»B*|B! ; 7. 3# (S) : 10. 2» (R) =10 
0 : 0, 

[0 0 6 7] m*zm 7 

5-R- ( + ) -*y^75y-l- {4- <2-;*5P 

M>y-f;v7sy) ^>*/-oh - 2, 3, 4, 5- 

#%W3T#^n/5:5-R- (+) -y^y-i- (4 

- (2 -^fM>y-f*7sy) ^>*Anw -2, ^ 

3, 4, 5-fh7t HD-lH-^>77te>«:ffl 
V\ #%0»j6 <h|BJ«tCLT5 -R- ( + ) - (2, 2, 
2-h'j7J^D7tf^7>y) -1- [4- (2- 

^fM>y-f;P7 5 /) ^>i/-f ;u] -2. 3, 4, 

5-<rh5t Ha- 1 H^>l/7-tffcr>£*#. gg^T 
Cft*HBKR<fc*^;i'fcRj6Sl*T5 -R- ( + ) - 
(N- (2, 2, 2-hU7^D7tf;W -N-* 
^;U7^7) -1- [4 - (2 -*9-)),'<>*M)],7* 
S) 'O'AOM -2, 3. 4, 5-7h5tHa-l 

[0 0 6 8] m. p. 1 9 7-1 9 9t 

(a)i 20 =+ 2 0 8 ° (C*= 0. Is 99. 7 

HPLCM ; 1 0 0%e. e. . 
[0 0 6 9] X9fetKM 

fttSfe 1 > V, »Jt^ A*-f>T r ^>i/ 7^t-f 

(Vi recepler binding assai) 
-ffA5 (Akira I chihara ) [J. Bio. C 

hem.. 258. 9283 (1 9 8 3)1 ICipUTHSL 50 



ra?6 -80 64 1 

k?y hJFBO>B«*ftJB^T\ ( 3 H) -Arg-rt 
yyi/*» (vasopressin ) ^5 0 0 0 0 dpm (2x 

1 o->° m) b«*i 0 ongaai (1 o-'x«i o 

" 4 M) 5mM MgCl 2 , 1 mMEDTAJ^ 
0. l%BSA$:ttn 0 OmM K 'J^-ffiK3»«jK 

(ph=8. o) <omm 2 5 0 1 ttl 0^P«1> 3 7 

- (GF/F) £Jflt*T. Avyus/>ilS^LfcBI« 
*ft»«-rafc»»CBiaS:3iafTat^|8«*5rn ) fCT 

*U--$/3>JB**7\fc£BftU «**»fl/-y3 
^ Tig Lfc ( 3 H) -AV:/t->> 

BS»«U H«***SCK:J:0*tBl,fc. 
[ 0 0 7 0] (%) = {i 0 0 - ( (C 1 - 

Bi ) / (Co -Bi ) ] J X 1 0 0 
Ci ; ffJOft0>tttttlMN& C 3 HI -AVyi/y>tC0 
*fiFTTCO ( 3 HI -MV^Vy>(ORI:Wf4lS&i 
Co ; KKIfl«RV^I»CD ( 3 H) -nv^l/$/>C!) 

B, : )&m<o;Vj^Vi^> (1 0- 6 M) #3ETTCD ( 3 

±BT*aa*ifcB**at5 0 X£tt*1ltKBtt0>BA 
iin* ICsoit 

[0 0 7 1 ] BasailcS?-. 

[0 0 7 2] BB2) V 2 U-ty^- AW 
>^ 7yiM 

0. HECHTER <Dfi& (J. Bio. CheD. . 2 5 3, 3 2 1 
1 (1 9 7 8)) WUTWllftSyUfBOlW* 
*flH>T, C 3 H) -Arg-A'vyi/yXOlOOO 
DOdpm (4X10-'» M)R|*0. 6mg!asfc|g 
(lO" 10 -10" & M) 5mM MgCh . lm 
M EDTASC/O, l%BSA^100mMh'J 
(pH== 8. 0) tf)*gg2 5 0 u I *T 
3 WW, 4W>*a^-y 3 >lt. #7 
X74)V9- (GF/F) ftJB^T, A*7^U:y>t*£ 

*L,fcB«*s»B-r*fc*tBia*fT&^f 2mmm& 
1 (cw-^TTKr. 

[ 0 0 7 31 ii$ (%) = 1100- [ (Ci - 
Bi ) / (Co -Bi ) ) ) X 1 0 0 

Ci , Co atfBi \*mi\zmuT$>z>« 

[0 0 7 4] m&itti® 

1 : 5-R- ( + ) - tHP + y-1- (4- (2- 
*y;l^>lAf )VT5L J) ^>*/<i)V) -2, 3, 4. 
5-fh7tFP-l H-^> v /7iztr> 
2: 5-S- (-) -tHP*x-l- [4- (2- 

*9-)i'<>*s<f ji/TS y) ^>y-r;i/) -2, 3. 4. 



4#^¥6 - 8 0 6 4 1 
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(2 - *7)V'<>v<i )i7$ y) ^>v<;w -2. 

7 : 5-S- (-) -;*^;U7^y- 1 - [4- (2 
-^fJ^>^*7S y) ^>\Z-f JUD -2. 3, 
4. Kn-iH-^>>/Ti?t?> 

8 : 5 - R - (4-) -/^Jl/7* /- 1 - (4- (2 
-^fM>7^Jl/75y) ^>7^fW -2. 3, 
4, 5-rh|k HD- 1 H-'O'/Tlflf > 

[0 0 7 5] 
[«1J 





IC 50 (*M) 
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0. 14 


0.032 I 
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0 . 10 


0 . 0 0 7 7 
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1 . 2 


0.040 


4 


2 . 3 


0.015 


5 


0 . 5 4 


0.015 


6 


8 . 5 


0.09 


7 


0.63 


0 . 0 2 9 


8 


3. 2 


0 . 0 7 7 
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5-fh7tHD- 1 H -^>y7i^tf > 

3 : 5 - S (-) -7S/-1- [4- (2-y^JU 

*>\Af Jl'TS/) <>"J-i)V\ -2, 3. 4. 5 -7- 

h7bHP-l H-'<>*j71t)£> 

4: 5-R- ( + ) -7^y-l- [4- (2->^ 

ju^>y-r;u7^ /) *c>\/-r;w -2, 3. 4, 5- 

fh7tHD- 1 H-^>^/7iftf> 

5 : 5-S- (-) -SM^TSy - 1- [4- 

( 2 - *^ju^>*/>r at 3 y) ^>7>fiW -2, 

3, 4, 5-fh7t FD- 1 H-^>^/7*tftf> i0 
6: 5 — R - ( + ) - *J*lr)V7 3 J - 1 - (4- 



